Introduction
With the advent of RNAi it is possible to use Drosophila In animal cells, actin polymerization at the cell cortex cells in culture as a model system to test the cell-biologigenerates the force required for the generation of memcal function of genes identified by genomic sequencing; brane protrusions [1]. The precise actin-based structure such genes include those involved in the generation of formed is thought to be determined, in part, by the relaactin-based protrusions [23, 24] . S2Rϩ cells [25] are tive contributions of different members of the Rho family particularly amenable to this type of loss-of-function of small GTPases [2]. Thus, active Cdc42 promotes the analysis because a large number of distinct actin-related formation of parallel bundles of actin filaments and fine phenotypes can be readily distinguished in this cell type actin-based processes, or filopodia [2], whereas Rac loaded [23] . Using such an approach (see Experimental Procewith GTP induces the formation of branched networks of dures), we identified several genes from a set of putative actin filaments and therefore broad protrusions, termed actin regulators that are absolutely required for the lamellipodia [2]. Cdc42 is thought to induce new actin maintenance of S2Rϩ cell shape and for the formation of lamellipodia. In each case, the gene-specific dsRNA identified caused cells to assume a starfish-like mor- Figures 5D-5K) . Thus, although Abi, Kette, Sra1, and HSPC facilitate the generation of actin-based protruthe extent of actin filament nucleation induced after a burst of Rac-GTP (see below). sions, they are not required for efficient activation of the Arp2/3 complex by SCAR.
Although Abi, Kette, and Sra1 are required for preventing SCAR degradation, our data clearly point to their having additional functions. Most importantly, the morDiscussion phological changes observed in Abi RNAi cells precede the loss of SCAR protein (Figure 4) . In addition, increasing In this study we used RNAi to identify a set of genes, the SCAR protein levels in Abi RNAi cells fails to rescue including SCAR and Abi, that are essential for the genertheir morphological defects ( Figures 3D and 5B) ; it also ation of actin-based cellular protrusions in an adherent fails to do so in Kette RNAi and Sra1 RNAi cells (data not Drosophila cell line (Figures 1A-1I . Although more work will lacking individual components of the complex. These have to be done to unravel such apparently contradicdata suggest that the presence of SCAR in a regulatory tory data, some of these discrepancies may reflect difcomplex and its sensitivity to degradation have been ferences in the relative levels of SCAR and components highly conserved during evolution. Furthermore, the of the inhibitory complex in the model system under idea that these proteins form a physical complex in Droinvestigation. If the total cellular pool of Abi, Sra1, and sophila is supported by the colocalization of Kette and Kette is bound up in stable, Rac-responsive SCAR com-SCAR at the tips of protrusions ( Figure 3F ). Our data conplexes, a reduction in the level of any one component will cerning the function of the fifth component of the putalead to a reduction in Arp2/3-dependent actin nucleation tive SCAR complex, HSPC300 [12, 33], were more equiv-(as observed in this study and in [24] Figure 3C and data not shown) . These findings lead us to conclude that most SCAR is response to a pulse of Rac-GTP may be limited by the presence of the inhibitory complex and to a lesser extent present in stable complexes in wild-type cells. For this reason, the conserved instability of SCAR protein may by proteasome-mediated degradation [34] . In summary, we propose that cells regulate SCAR stability, localizasimply provide cells with a mechanism to rapidly eliminate free, nascent, or mislocalized SCAR, protecting tion, and activity to ensure that actin nucleation and the formation of cellular protrusions are precisely regulated them from the potentially adverse effects of this potent, constitutively active protein. Nevertheless, under spein time and space.
